» Kennecott

10 East South Temple
P.O. Box 11248

Salt Lake City, Utah 84147
(801) 322-8261

Gregory H. Boyce

Director, Environmental Affairs

Kennecott

June 12, 1986

Mr. Calvin Sudweeks
Director, Bureau of Water Pollution Control
Utah Division of Envirommental Health

P. 0. Box 45500 DI
Salt Lake City, Utah 84145 OIL, G&g‘g?ﬁ%ﬁr\je

o ~Dear Mr. Sudweeks:

SUBJECT: Utah Copper Division Modernization Project

Enclosed for your review and approval is our response to Mr. B. O.
Elwell's information request of April 28, 1986. Included in this
package is a summarized permit application and an analysis demonstrating
no impact to groundwater resources in the unlikely event of a pipeline
failure. Because Kemmecott is anxious to finalize project approval, we
would appreciate any efforts you can make toward expediting review and

approval.
Ve y yours,
| 1 e
. bl
Enclosure
cc: Dimock, w/o enc.

Jacobson, w/o enc.
Rao, w/o enc.
Taylor, w/o enc.
Trbovich, w/o enc. 4
Winter, w/o enc.
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SIMMARIZED PERMIT APPLICATION PACKAGE
UTAH COPPER DIVISION MODERNIZATION PROJECT
GRINDING PLANT AND PIPELINE CORRIDOR

Introduction and General Information

In late 1984, Kemnecott applied to the Utah Bureau of Water Pollution
Control for a permit to construct water control facilities associated with
an ore processing plant to be located approximately one mile north of
Copperton These facilities include a 7.5 million gallon process water
reservoir, a slurry (flotation feed) pipeline, a return process water
Pi pellne, and stormwater retention reservoirs. Since the initial
submission, additional information has been presented to the Bureau on
September 10, 1985, December 2, 1985 and February 12, 1986. Several verbal
discussions were also conducted between Bureau and Kermecott personnel.
The aim of the supplemental submissions was to update the Bureau on changes
to the project scope, respond to Bureau concerns regarding specific aspects
of the project and assure the Bureau of the envirommental soundness of the

project design.

Because of the large volume of information included in the supplemental
submissions, the Bureau has requested the preparation of a summarized
permit application package. This package consolidates the information
previously presented to the Bureau. A limited amount of new information
regarding the process water reservoir lining and the potential impact of a
pipeline break is also presented.

Scope Summary

The new Copperton grinding facility will be designed to process a nominal
77,000 dry st/d of ore, to produce a 30 percent solids flotation feed
slurry which will be transported by gravity pipeline to the existing Magna
and Arthur concentrator flotation circuits.

The Project includes the following facilities:

o Coarse ore stockpile "A frame' structure supporting the ore feed
and stockpile shuttle conveyors. The total stockpile capacity
will be 348,000 st.

o Coarse ore reclaim system. Three turmels each with four apron
feeders, and three 54 in. conveyors will feed ore to three
grinding lines. The coarse ore stockpile live capacity will be
45,000 st.

o Grinding. The facility will include three lines of grinding
equi. t. Each line will include a semi-autogenous mill, two
ball mills, cyclones, screens, sumps, pumps and other related

material handling equipment. The grinding process equipment will
be housed in a grinding building with overhead cranes. The




building will contain electrical and control rooms, computer
room, instrument and electrical repair rooms and offices, lunch
room, sanitary facilities, and sample preparation area.

Slurry (flotation feed) pipeline system. Gravity 48 in. slurry
pipeline to splitter box near Magna, feeding a 42 in. Magna
branch and a 36 in. Arthur branch.

Approximate lengths - Copperton to Splitter - 48 in. - 68,000 ft
Splitter to Magna - 42 in. - 2,200 ft
Splitter to Arthur tie - 36 in. - 3,000 ft

System includes pipe bridges across Barney's Wash and railroad
tracks and approximately 32 drop boxes.

Process Water Pipeline System. Pumping and pipeline system from

Magna reservoir to a new Copperton reservoir, consisting of
Station 3A near Magna, Booster Pump Station 3B and a 62,000 ft
long, 48 in. pipeline. Each pump station will have seven 6,400
gpm pumps (six operation + one spare), an electrical substation,
ind a feeder from the existing Kemnecott 44 kv transmission
ines.

Common pipeline corridor for the slurry (flotation feed) and
process water pipelines. The corridor width will vary from 25 to
45 ft and be 65,000 ft long.

Fresh water pipeline system. Pump station and 16,000 ft of 16
in. pipeline from the Salt Lake County Water Conservancy tank on
Road South 10,200 ft to the new Copperton grinding facility. The
pump station will have 3 - 1,500 gpm pumps (two operating + one
spare), and an electrical substation and tie to an existing
nearby UP&L overhead 44kv transmission line.

Lime Plant. Plant will include two lime silos, a milk of lime
slurry preparation plant and two slurry holding tanks. A burner
0il reagent storage tank and distribution system will be included
next to the lime plant facility.

Change and Guard House. The change house will contain lockers,
showers and toilets for the work force. It will be a single
story facility.
Miscellaneous.
- Equipment garage, eight bay, steel frame building, 7,200 sf.

- Oxygen - acetylene bldg., 800 sf steel frame building with
loading dock on one side.

- Truck Scale - 75 ton capacity.

Site development and utilities for new Copperton site. Includes
grading, drainage, three retention ponds, a 7.5 million gallon




process water reservoir, fresh water tank; and process and
utilities piping. Space will be provided for future addition of
flotation, molybdemm plant and tailings thickeners.

Yard Electrical - 13.8kv plant substation (adjacent to UPSL 138kv
substation); plant feeders, yard lighting, grounding vyard
distribution, ductbanks, and telemetering to offsite facilities.

Plant Roads A 1.7 mile main access road, plus in-plant roads and
parking.

Project Drawings

o
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The listed drawings describing the project are included:

Exhibit A - Drainage Report Area Plan

Exhibit B - Concentrator Site Drainage Plan

Exhibit G - Septic Tank and Absorption Field

Exhibit H - Flotation Feed System Pipeline Profile
Exhibit T - Flotation Feed System Drainage Area Plan
Exhibit J - Pipeline Corridor - Typical Earthwork Details
Exhibit K - Pipeline Corridor - Typical Drainage Details
Exhibit N - Zone I Retention Pond Plan

Exhibit O - Zone I Retention Pond Sections

Exhibit P - Zone II Retention Pond Plan

Exhibit Q - Zone II Retention Pond Sections

Exhibit R - Zone III Retention Pond Plan

Exhibit S - Zone III Retention Pond Section

Exhibit T - 7.5 Million Gallon Process Water Reservoir
Exhibit U - Process Water Reservoir Sections and Details
Exhibit V - Flotation Feed System Pipeline Drop Box Details
Exhibit W - Burner Oil Storage

Exhibit X - Process Water Reservoir Liner Detail




Plant Site Retention Ponds and Process Water Reservoir

Rmoff from precipitation falling directly on the plant site will be
-~ captured in one of three clay-lined retention Jonds (Exhibit B). These

ponds, which will have a permeability of 10 cm/sec, will have the
capacity to contain a 10 year 24 hour storm event. (See "Hydrological and
Hydraulic Design Report For Retention Pond For UCD Modernization Project -
Grinding Plant," enclosed.) The collected water will be removed from the
ponds by pumping into the process water system. The reclaimed water will
flow with the ore slurry to the flotation facilities at the Magna and
Arthur plants and into the existing tailings pond. Under Part I, Section
A, Clause 3 of Utah Copper Division's existing NPDES permit, a discharge
exemption for precipitation snow melt runoff is allowed if the tailings
pond volume and associated clarification chamnel have a total pool volume
of1 380 acre-feet. Kemmecott is diligent in maintaining this available
volume.

The rention pond liners will be constructed of locally available clay
materials. Two proof tests for liner permeability will be conducted on
each retention pond. A qualified engineer will supervise the pond liner
construction and will determine the frequency of compaction testing.

No runoff will flow into the process water reservoir. However, the
reservoir will be equipped with a spillway to meet the Utah dam safety
regulations. The spillway will direct overflow into Barney's Wash.
Because overflow is very unlikely, no facilities are included to capture or
recover released water. Overflow is unlikely because water is pumped under
control into the reservoir and flows by gravity to the grinding plant.
There is no inlet gravity flow. Thus, during power failure or other
malfunction which interrupts flow, water does not contimue to enter the
reservoir. The reservoir will be equipped with a high level detector which
will automatically turn-off the inflow pumps and alert the grinding plant
operator. The installed instrumentation will assure that no overflow
occurs.

The process water reservoir will be double-lined to prevent water escape
(Exhibit X). A leak detection and collection system will be placed between
the two liners. The upper liner will be 36 mil reinforced chlorinated
polyethylene. The leak capture system will be gravel and will be sloped to
direct water into a six inch perforated pipe. The lower liner will be
compacted local clay. Water captured by the leak system will be returned
to the process water reservoir.

Runoff from precipitation falling off the plant site will be directed
around the site.

Plant Site Groundwater

Two culinary wells owned and operated by the Copperton Water Improvement
District are located in Barney's Canyon, approximately one-third mile
northeast of the eastern tailings thickeners. These two wells are
designated W-31 and W-32 in "Geologic, Ground and Surface Water Data
Background and Progress Report of Kemmecott's Utah Copper Division (UCD)




Mine Hydrogeologic Study." When constructed, the depth to water in W-31
was 139 feet. The well is 1,274 feet deep and is perforated from 149 feet
to 1,218 feet.

An abandoned and filled monitor well, K-81, is located on the southwest
corner of the concentrator site. When drilled, the depth to water in this
well was 127 feet. Additional information about the relevant wells may be
found in the cited document, which is in the Bureau's possession.

Thirty-six bore holes up to approximately 100 feet deep were drilled at the
concentrator site area as part of the site soil study. Except for a very
small perched aquifer 35 feet below the tailings thickeners, no free
groundwater was encountered.

Two new monitor wells, one shallow and one deep, will be placed
downgradient of the grinding plant site and upgradient of the Copperton
wells. The hydrogeology of the area will be defined and utilized to select
the specific well location and depths.

Pipeline Corridor

The pipeline corridor will be constructed of cut and fill material and will
pass through mmerous drainages between the grinding plant and the Magna
and Arthur plants. The entire facility is designed to pass a 100 year 24
hour storm event runoff. The Salt Lake County Flood Control Division has
reviewed the project and has issued a Flood Control Permit.

The normal operating condition for the 48 inch (inside diameter) ore slurry
pipeline will be a flow of 38,000 gallons per minute. The pipeline will
lay on a 0.008 slope (contimuous downgrade). The slurry will normally flow
at 13.5 feet/second and will half-fill the pipe. During operations, the
pipeline will contain 3.3 million gallons of material. Approximately 90
mirnutes will be required for slurry entering the pipeline at the grinding
plant to reach the Magna and Arthur concentrators. The ground ore slurry
will contain approximately 30 percent solids. The pipeline will be
installed essentially above grade and bedded to ome-third depth to provide
stability against movement. Approximately 6000 feet of pipeline through
the area Hercules has leased from kemmecott near Baccus will be buried with
a minimm three feet cover. A private 10 foot wide gravel maintenance and
inspection road will parallel the pipeline. Public traffic will not be
permitted on this road. The property owned by Kemmecott is fenced and
pro{ected by gates. Inspection of the entire pipeline will be performed
daily.

The pipe is a heavy wall (5 inch thick) concrete pipe with flexible
gasketed joints at 8 to 24 foot intervals. As mentioned, the pipe will be
partially bedded (Figure 1). The weight of the pipe (1000 pounds/foot) and
the bedding procedure restricts pipe movement which otherwise might damage
the joint seals.

High quality rubber gaskets and low internal pressure will prevent joint
leakage. The inside of all joints will also be filled with sealant to
prevent fine solids collection and to aid in leak prevention.




The pipeline will tolerate ground movement due to seismic events or
settlement in the lateral, vertical and longitudinal directions. The
flexible joints permit the pipe to follow the ground movement without
creating high stresses. The entire pipeline, including the drop box
structures, will be designed to UBC Zone 3 seismic specifications.

Remmecott did have Dames and Moore investigate the potential groundwater
impacts of an unlikely pipeline failure. In the report ("Ground Water
Impacts of Pipeline Failure, Proposed Ore Slurry Pipeline' enclosed) Dames
and Moore concludes that a pipeline failure would have negligible impact on
groundwater. The cost of a pipeline failure contaimment system would be
approximately $8 million.

Kermecott has operated a similar gravity flow slurry pipeline from the
Bormeville concentrator to the Magna and Arthur concentrators since the
mid-1960s. No failures have occurred along this pipeline.

Based on the above analysis, Kermecott has no plans to construct a pipeline
failure containment system.




A~ st

B e T e A I T i e ST & 17
Mo e PTG W L ek S e AR T B el e e

Figure 1

SPRAY WITH O.2 GAL.
PER SQ.YD. OF GRADE
MC 250 LIQUID
ASPHALT
(TYP. EA.SIDE)

3@3 LD, OR
L 48" |.D. PIPE

—— PROFILE GRADE

@ :
P ‘ P _
(v ) g FIN. GRADE
. , : - sy "/; 1
’0 -“'\ ot A . 7
-4 - s : ° . R A
\ CUTI A —. A YO
S S~ L SR COMPACTED
P ~ ,', .~ o N - , v..~-.... 9EL‘EGT
| BACKFILL
B 30 3“ Z 34.3., .
-0
~ (MIND
4/860 | |9HUED FOR. INFORMATION Mo
ne. | saTe atviseons o cun® | SN | gncm | fuga | ATTt
scaie st Tonawn P SECRETARIO |§n
oo | UCD CONCENTRATOR MODERNIZATION [ o8 17594
BCMI @ FLOTATION FEED LINE oumm = =
PIPE BEDDING DETAIL L10-SKC-113 | A




&, ] 7 _ 8
3o z7-27 m
- o
| gmestiemyere | [ U
2 TR S Ry A
7o L0 A
.R/\ﬁl M‘. “l.-h..wl ! ~F % A
.AWm@w T R |
M._mﬂ - } —
i [} |
————— I i :
| a0 SEPTIC _TANK —
wwm\firwm\ﬂd 4000 GALLON CAPACITY
v _- b _KNV
DETAIL /M
NTS. =/
8
VENTED
; MANAOLE
COVER \\J h\\lnga GRASE. . K coO/ER o
.WMEH.TQZ% TR T ry 2
I .l.l
S !
L L
oy - el 2
L Iunn..thl.we\M_\\mi Lo ever | ° -
1 = : =S
m\.‘&nﬂ., N “J‘ lw
: == o )
b - s ¢
PLAN ER
; 8 — .
i =40 RPN -
- - : Q.uu.\.oﬁl . o _ 4 _ SECTION 9
. ..,.n.....fe\w.\hxlmmnu_.nh o . S - o T -/ : I -
L LT - , SEPTIC TANK DETAILS
i .A.!. BRI ‘.u.., X N I .
. : . L . . ’ : Al_j Ex ;1 STING
caasre . no,nﬁn.ﬂﬂ“ | - . 7y s /A Y 2zl = ;,
. A . , . . Ay E /
: = m =) - 3 . = W iy :
=T , = % -
AT - Bareoiyr Pessd—y A ,
; : > : . , , i . e \ Z %
. . . - " e o e— ) 3 X
. N7y S S . : : : : d T - o ; ,
Ryt ,.:,”, b . , - .2 ' r \ /- . N B ....‘to‘. o e .M
g SECTION
‘ STANDARD MANHOLE )
: DETAIL /2 . DETAIL 3 | A ‘ DETAIL @
3 NT.S -/ NTS. -/ ) NS //tl.N . e . . NT.S —r -
H, = =/ OlL ABSORPTICH TRENCH EXHIRBRIT "G
£ |
v y E
| L CvIL & s : | .
e
S GATE Hﬂwﬂﬂ.\w.mpmﬂbz_»a! s I Uch %Zﬂ”gﬂ ;Ocmngg ]
E mﬂuﬂ. TNERAY " b mmv,a«_o\ TANK AND
| FoweooTT ; S F * ABSCRPTION FIELD
FEFENEMCE DRmiCE NUMBER NOTES: ! s v ] . H!.T " 4 ‘i {7 G G woulz! Ti2-3SHI0 e w




. Di-DUE - g ™0 #BLL) weem Sncamer- P e S aa0n . w3mwn S Wl 3o sm 3 da | v o o
amns. et el nonss | s Loros | AW 4507 A e RO A A% T T et $
TI3id NOLLJYOSEY — P P , H
QN AHNVL DILd3S 7 WUINTASS> W pa T l 1
WOLYZINGEZA0ON HOLVHLINIONDD GIN uve 3vas Thwm G T T
TIBONYHS NVS | )
L1OD3NNIN DN ‘SIWENIN § WA TALHOZE _@ = i
EL
| O. L19HX3 HON3Yl ®3ildg0S8Y 110 -
’ dtvi3a o
f - rver T IOANYA_d050 OUVANYLS FTOHNVA QuVANYLS
) Fz8 82 2L Y D 2w _lv v Q.hﬁﬁuw = NOILO3S NOIIJ35
et 4 (o
- ), Deory i e
FALN Fo e P R _
« ® T L T 4 A
) 7 7 B \.\
N ~‘\\ \ff! \\\Q«Btd..ww\ 7%
Sl aaLrveor .ﬂ\n
m [ 2 : \\\
a . 2 \\\ N#\«u:l El\\ ﬂu.ﬂ..hwu
R 24 b4 ﬁ Uy P2 Bimora
it o v
SNUEI XD “— _ > |} ;
i . L ﬁ.
: STIVI3d N¥NVL Dild3s
' WTRD Dre>:
N . =\ s oA
_ &/ NOILD3S
£ e zouca o - ovel
. 3 W Nvid
’ e R w '
R J 1= PN
- e,
e ! —w' P dﬁ—
e N —a y—
Ry = ——— \ L= mﬁutuen.l._tlr.r 5 i
T U 5 o
— i b oiainhind
pr—ta | ez sy
Tud. e ey Ay
acron | Ve oy [ QI
FI0mreviN FAOHNVY
TRLAGA CRLIVEA
8
SIN
mw Jiviaa .
vid (il Dreo o y
A112v4vd NOVIVO DOCY e NYId A3x
] WNVL J11d3s | FCF
% woy j I m‘ N Ty
@I S o= ) —by-o ! \ ”&
R T NS
v <, “ e 39«“.;(!.»! W=A
e APLNSA ICFI 15V P,CE B B 4/
L Zer Yo~ ..\ M
II
e | I3 | ] | s -

%

LAY e




. - + x - i s ! » N - ; | "
E | BY-T-DS-0lp aeaeo; 4999 wer, P O L — alin pamans | Fmase W 30 b as b - ot Tove, o
o E AT W | AMRETY LK WL IO B T G NV p v o _vrv wce TAES AW v
34038 AN!T5dic JAsDO3meay. E AR s o & i 3 it 20 5
WILSAS U334 NOULWION:
NOLIYZINHIOON HOIVHLNIONCD CON WY ANy
F CIWONVES NVS @
JAODANNIN DI FIHENIN § TAD TALHO3E g
|aHe LIBIHX3
Por e daan
P07 1 wOM
371404d :
- . . .v [
T e o ewvo% dowd ¥ PN
. L., —TTILT cwas wouview @z .| .
© coso WS 2o corooR vis kg B ©04caL vis | ooeo0v'vis
m
ooV = : - ISR - . oo e o
Lasldad Sr1sdd aa ucr ¥pe AL _wn Co T ] i
hol LY.L 0l ! 4 &
Lasddad ] ] AN &,l atd YIS Q_.__«n./ ooy 18
— z
L LR S L L g 2R - N == I.-PUIIVI o T
woor B bouv 71 b anqradia N RRET = T *gogt ~B
- # “ABixd OL 3 ! - /.n 2ely 31 ~ >
v d Twinot| /7 ] —
T 16 {xa 4 2
“ooo% - o505 @
i o]
o _ oozs
,00L 5,1 1dIA
2007 | WoH
- 371404d
09 +009 V1§ ’ ooscivAS . ’ onmoov.(h " coecvt'vis cora I 004 oot Vi 00+ © VIS
T F 55
=N\ _tourews NOANYD
r I NV
oo%y 18 m \ T _ — L o6 @
22 B - = s
- I CHS .
bl (YRIY $5vE-_sura: "
- i s sne 4 \ P ada- S0y doxe ool
oois B m L - T~ _ - ] Gots B
7 - \rf:/ SLERUvE
octs -
4 . Ll FA LR 0 koAl coes
. $PX0S wC¥d | - R0 7T A
] a A i
: i 4 - — N ove = ;
CoT ] e diaded | ~ i | !
Rdld OOSS 1R
e =3 . oas Nbiviots o109 L/ by =
g ; 13NI] ]
o s \ \ 00 ¢6sg 31
e r Taanmy | ] \ i (-7 ]
2Ivs[e
(43uno) f
¥Cs5 3
v
—
. I ! [ » I s - v - 3 e =2 [ 1

B N




o e,

e SV

Tlm?;wn Z9eNIWET WOIgAL ]

1B
= nal € ]

j3ava ! om

HOWULITT INITadid i oﬂn%”..»% o=t _
HOLIZINYIION HOUVH.LNIONTD QIn I ST e
| BISONVHS NVS
L1003NNIN N T TS oss ~ h@_

2
[ERITE] .
., (Simn)
] WNLIAA IDYNIVEG VoI AL
| . | |
» $1N e
! BUIOB TN AvIidiL - N o
'S e T Py NoII535E
i .. ) . .
~ ‘ 42ax102. . N : S S _ Aroinavg
) .. e X s JRU— 01 noLe
i T -, o _: X .
i anacen .!uuk\J\.W\ ——— %2 X-3N 483 amnima e | \ @ ~
- —_———Ta Y —— - . . i F\
& -~ e ~— o, B : —
Lﬂ’lNl —_———— Ilﬂ.llt ol [ — QmacY® 16133
= T e e e e e feaer] i
. — = = cm ;
H - — H WROYCY
! ) 1
| e 5% e o]
: . * S5 yslvm #2ug NKOID - 2did W1wm
! BNITI I $53°0uy INTEdIG $Sa2CUd
H 4334 NOLYLoS, e O Nuvcw d ey 3 PLor 3

NYRL m.wﬂ lomire 7 W ININ
v CrILXT OBIV To0s “zaawg L¥BAID FAL 2

INUBLVA PO Tunivn 3L

#C AUSCR, luCagmwn AINSNICES BAL
&IFIDVE Rlizcas MCTE BEEM LuTAIND
7O SNCTEIGD 4O S MIVE GV ILTivwg

) Clidvud's 36 Tives TENNWD 20 Ly@nn 1

:S3I0N

_— i

439N dodd a1

m MW NoUo3¢

A/ CT 1 BYEEY

$SNIE Nosaam
U0y agy
/" Wi

X X1

94w oL

HILG Bol/\l' . ﬂ

_@mEag

,lflllﬁﬁi T Grooeg 572

INTRNG C5es

3 55
RALvIow o 7

~ h ™ ovciig
—~ ! \fwh- TivKG 1NiCd /
lla TN ONOTY
2/ 1Y B2 NNCYD RuCTS
4537 acus

dAl
r

#3218 Kucw

4 ©09 37




L4

« B ! x 2 ! » ! L] - » ' T
Y- . i) i o chsmansame 2aa0m | o st FomswnaC I3 o s be - e D DA b 3aVG . G
i WI-D-BiL mte w651t = ryop-pn: e e P T T 5 s s v wm e T N " Vrsa wa Gree WA
N oot ™ g AN - TiGoimie T awee Swceins Srrrove 2y ae | 500 3 00 o 1w rimmims - woriias 472 aw D ¥ k\“ T On aa conereliE
ONOd NOIINILI ] 3NCZ ¥ L awbaN i %8s . AR ) gl o & O LB e e G ee w8t ]
2115 HOLVEINIONDD 15" g ar . i - wwn e | o J o T TR
| SOUVZINGIOOWN HOLVHINIONGD QON e 5% v 3ave o A f 2 N
L
; TISIINVY: NYS L <
ALOO3INNIN D1 EIVHININ § VA TALHOZE : = s .
2 -
, N ITHIEXE INTadk (334 NOILYLOTS 4C SWNG ADNIDUING 03 39VHOLS 40 1334-Buv OL SIAMIA e e
"30NUMOTIV NOILYIN3WIOZS ¥Gs C300¥ 3WITION 440NN &0
1NTO¥3d O) SEMTON WOLLVASTE LSIHD AVATIS WY MOI38 GINIVLIIY 3WTION NORINIK @
sE8 i 0e 96 i) 92 o W 3INoz
S0z « »2 ze vz L] I 3N
— (33 5 s¢ (33 92 rez T 3802 —
5] G0 el 300v) [5ad-380V) | GOHIND 5300w
E'LPW%»Q groof Fancs” | Tlrtiws | ¥auw ONOd
INIAT GO0 NOUNIL3Ye | 34ONNY i b2 WIVES | woiN3L3
ONILVH AVMTIdS AVMTS 1 A9C70HC AR
AL ONELS AUNTIIE 3 0 LNIMINVENS WYO 3HL QL 39vIw0
LNOHLIM 3Wd & FHL ONV 3OVAVO LNVOIIINOG LNOHLIM 00013 HY34-001 3HL
\V4 o (532) 3Dy vHISIO SSw_TIM ONINTL TINNVHD AVMTIIS 3H1 TJWd) 000 MOWIXYW FIBVEOSY Il
_ gy S e i oo 008 009 00 002 %0 0% 40 O3 3L S5 OL (3215 3uv SAVATICS 3H I9UVHOSIC OMAZ HiM a
3~ rOLVATTE -~ ! T T T T ! WRI0IS WOMHZ BY3A-O ¥ NIVINCO Qi G3N9IS30 3dv SONOd NOLLNAL3M
N ASEED WD #O LEBS T MIRLIM OL -n . H (-F(O zo-mwo
\ APVFT AV ONZLXD TIWWE SWINIT AVT2 .
WL PO - IO - PESL! MHOLLY I OBSE K
MLt TAIOWOIIY M AVTD HO . i
| SB 0 SEINIINL NI W HLIN BT B8 quss
: L TTG WOV ANBINEE VD N ! "
SNCITTIUR VIOV 16 vE e BLNG i S ] -
N e s \M m z
- VDM NSO FDEN B rOT ! —
L CEE B! NN IUNT UEAE Juss €
LOULENT, i NO ISV By N -
PRI TVILEA RIS 2LV VONOD) 1
BN RUVAS VLD il O LENt U Ol ~
|w.90.0 ORiviGl O MidON ADIMLERT | IBIMSE 1] .
BAWRTIOCD LNWIST, L W raCns OreD P . 71 m
‘WALVEWS ¥ LNEDNSd Ob BV RO £ & 7 N
TIIND AVTRIG TUBN TAlLIWO -3 A L4
» A TIVHE TNINA SVRSE $, TANNWD * : .
AVMTIE 40 PNIOTSE TIAVES Wil buss 2 o
SNLTIION ABAVE ¥RV FRIXILONS € - L] 0 "
’ "6N- 2 UL ‘O 1 z -
BB6 SENOTMOU 80 MALYX WA 3 ' 05°92S5™3 1SWI WYVO mr\ -
: T L _ 2
V‘\!lllﬂ\ y@ -
oczez -~ i 2
SPVTS My SEL $o0s WD 2 |
Eakead. EY ST
FRUMT A110Vdv) - viav
; -3u9v)
oL g9 0% SR VS @ o
v T
, ' ) Jovss
[]
osss
™
b
{sess T
»
< | —
o
fosgs *
»
™m
™
]
qs9¢s
v
S
. - (
TG 1) o €0 20 o oH*
; (SRIV) VIHY I0VINNS
" T
. . ¢ T ’ i s - v i t ] z ! '




- ® | o= 2 | ® | $ - . | P i T ¥ s

FYi-D-21L e, #05) e [ 44 Ahom —— Somemewr 3o Hnsde T o -
SNDIZO3S ] =] R P ‘
ONOd NOILN3 '3y 1 3NOZ 1 i = e
3LIS YOLvHINIINDD ] =1
SOLYZINYIAON HOLYHINIONGD OGN £ lﬁ,
OIS0V Ui D- B e ) T
ALCOINND N B B TS 3e M@ - PR i ton-Soil :
- 2
0 LI®IHX3
1
woen <IN
0255 ﬂwmu NOILD3S
a
s
jooss T
2 josss )
— D1 o4 I *
[ 191021 Dv-) uoM .
I i &/ NOII935-311308d Wva ¢« €
“ oee
T o [
ad s
— . S5
L — -
i e p1-y e il | o \Qﬁluﬂbt
|- &/ NoI103S [l o A
.I_v 1 — 3 Hrq@h
st bl = ol
oo 4 N |>0t - 333 pa s
s orvau |(Phw | -9%s | b
A swos.| |rouomes B 4
P \ o v 5
(rvoreis) v/ ad o3 z
L AOND Pt o1 ) » s %
BONVCIE R A \ y o vet-oF -
MO AV ivrtg L1 vroivm; [ B3
Cavorms | P08 ﬁ)ﬂq p//; v | = - |
o5 | w”«u&nﬂ« \ L 10w
L seas Utg.\.\.\ es =
wl DA oveen 7\ <
- L)>mhy oisen. a
PYMIRR A ST s
ore O 17 icwac .
%(L!-d F ¢6 =) v O P v ~
oo e v 3 A
oo v ov | .
[
* I ¢ i o I s g ’ | ] i z | :




ER | = 2 il ® s - » : € ' z

i
B TP O Tl o weSii e —_— e . Th e [Ty P YT —— e s
s v T F P o) B0 ! \Mu\%\\\\nﬁ A do g TS WT L
X [ o v omns wuT S
NG NOLINDLIY 1 INDY Foe——ra awumn £ S s TR A A — i e ae i £
SIS HOLVELNIINGD Teet 5 ar om wneodt] L+ 3= S S sve @Bo0w s i)
NOUYZINHITOW HOUVELNIINGD GO0 rwve faiom on 1w - ol onee = g - N
QISIONY lid NVS T
41003ANNIN DNI SN T UAD TALHOTE ¥4 <-
FY - 3
£ 1IETHX3A
VIS DINdVHD
S —————
! 13001 o 0
[ : SNILVE AWM 1IdS NVid a
T1532) 398vHOSI0
006 00y - _00f 002 00!

11334) NOILVAITI 30W NS ¥3ILvk

0571755713 15382 wvo 3~/

\

7
=
v PPN 7
(\ 2744 )
DiEE N
\ o i
. Q. |
»““‘-“ S NS
2 RN\ v
A3 1 ‘»\‘ R
< fR) NRRS
®) X ARG
N\ \\\ N\ A\
AY

H
i
i
i
i
i
i
__AT
i

\
W)
|

|

i
¥
ko
|
;',
J /

\

\)
\
W

A\

5}

3ASND ALIDVdYD - V3uvY mom.u'wml

|
§
£
- s
3 ’ ‘ 9
i
WY

i

0 ; v == .
| (1334 - TOW) ITVIQULS \'u%
os  o» ot o2 o gg1swy e % =
- : 2 ) T oiss SisEa os.\m\‘ A A\\\
. b S 2
i
. -
1 “
— <
£ L
H
o
z
5
ol
~
2
v v

[EoeuTY

ooze: 3

poow! 3

000213

©
| ’ ‘4

[ ] | i B (] . ] s - [ | s | z | 4




- ® I '3 ; ® L] - hd | t | z | ’

g A A L Y Tt S— —— il'\ o — e .lBo.\”Mhi.ll;."lvi..ﬁ! Si0m — Forn = F Ty TeT) Mﬂ\.ﬂ.“ 11>!l$o‘l“.‘ — .n....mﬂ =
Onog MoK BIRGE Toe e g OE X m— I
NOI HE ] N ) SAve s 3 iy A T . - = : 2
f 311 NCLVEINIONGD Joov w7 e e SR T
ANOLLYZINGICON HALVELNIINCD 00N e T Aivo | Wit
£ W=D Bih DN ES H
ALODINND o SN o | T . e o asin = = ,
0= 134 °
U 11I€IHX3 D2~ #on

ITIF083 AvMTTIdS
00ve

* 847

0bvs

v > eu LN a
™ u Q7 NoILo3s

a

X il

3 < |

N vt Avrernes N

T rmr? o u T ’ 0256

o 2955 % N N A , F
g %
-2 - — S~ L
v & e S

~ X e .

N S-S 3 : - .

Fv@?uk o 7 iF = O1-) "Lu3A ﬁA
~olisee wEs 3 e~ or-) woM

&/ NOILD3S-311308d WVa

. [T -
Eplac T A 0 2 o
Ea-pd 26
\ i i o _ owovs awsvs 1 —pge
‘/ ey Ty-0-2w Or-g h -
& NOIIo3s ]
[ ®»
- L
m
b
e 2
»
I~ -
o~ I—
! &l\ghﬂhk "
FOrviCERY i 3
. ~arLva amad 2 =
e —— ¢ ST,
: u.::w_\. S
‘». N o .Q |
< sy
Qi.!ihn%n. AR/ =
19S5 T8 L
1570 Wwo .
]
AN JH
bruiving—
o 0%%%
» | 1 i » I s - v ] : ] : i '

LAYy




- @ | *

- 4 |

~

EVI-0-2iL ~= wosit me [T T

i

NV ld

ONOd NOILINILR T0 INOZ

BT b DA NOAVAOY S XS S DV PP Mok

(4]
1S3Iv) V3Yv FIViUns

DA NN e e s g S X
vl < it MT -SW - e H W By POVEOLS & B L U NO
NOLIVZINKZOORN MOLYHINIONGD (ON_ [ 5iw 83100 sy rem Savo | e IC BE A B , OV éib\.!n‘ oo wvei o T
| MOUNZRETIOON MOIYHINT
DISIONY lid NVS i W eD-TiL el WG
AL0I3INNI DN SN 1 DA TALHOIE oY NC Py EFRMED Oy SAiom e WIHES BOS
¥ 119IHX3
IWIE Vv
TABND ALIOVAVD - vauv
€1333- 382v) 39VHOLS
ot 13 o2 St o1 < o]
L A T T E-149
ot n.u

[ A




w» B [ i ® “ $ -~ L 4 !

z z [}
e -D- ] - : e e Ty SDHSwC 330 dae 2t d Tl WO Y
=Pt llmzw.mwuw R | === — — 1 % o = ntim.uﬂm
i A4CC S L ad -
ONOd NOILND 13 L AND? TWW s ivede 1 e d Py =y J0F 7T : T St PR T
1 311S BOLIVEINIONCO - WS e T i %} SeintT Xv o apaay e
| MOLYZINRIIOON HQIFHINIINGD GON_ Taivs ) T LT
TOSONLHE VS H e DZU el 2%
L1003INNIN o T} WD oz | OF »e o Sz fost ,
_— DOy 183A
el-0-2iL Dp-  OH
S LIgIHXZ ! ﬂu NOILD3S
£ s d -
o
INIIVY AVAMTTIdS dua_;a
{S40) IDBVHISKE e = o
sl 005t 052; 000! [ 005 =4 [+ on
- X 2% 008 e covs e Tt A " Fotadiad
) 15 s ses °
Lo
1414 R
e
-
m g -
s — ) 3
H [XIEeR M SIN - —
g &7 NOILO3sS o
v ]
P g ]
i o
I )
diovg d\vwmz b
kg =
- o G
Bors 13 15360 AVE 37 o :
orel
TRIROG
Q=) L¥3A -

= tv o2 Ov) HOH

aioes e &/ WoIL5TS ¥/ NOIL1D35-3114084 Wva

—v .
f PWINIT AVTID
- ~ a2 2 orvs
Y 4
7 7
2

(13342 NOHLVAII

e
i o OO0 SNS NOWVAZ I
- I TWAYT WBRI ON vRA DY
%2 LY
oG Ters W SHO e P
.S% v
<
, K- 17 {
—_——
. | 2 I ’ ] s - v ] . | 3 | [




N i - - ¢ ‘ - -

ST X T — poeyry === = e rrery e I xxs.. ..49
= Wm..ﬂn..v.wﬂ.m‘ NWM M.v‘.ﬂ_. wzu‘,\, uﬂ.l I st . SSommory it | AMNGOGN 105 LD T 4 S v g oovre 2 OIS X
S My, 3aC N LTI T - i3 AmAY . P ] 2) T AT
AONHISIX ¥Ilow STITONC A Tapar WO araee 1 BB ey T iy oy VP e o S
ZOJJ(M( zo'\‘:} \,u..r- <z g - ‘B OO SELOTE K OISO TIFNS avBeaid QRO E f T v
NOLLYZINZQON HOIVHINZONOD @on Tame [ STE 5is o e e crpmevs oS st SowR o oveS -
. - OV, 4D DT BV e ¥ CwOwr ' AR LT - ¢
J1ODINNI COSTaNYE2 WS @ s e S B D AICHND TIVS TREXNG v AVt | !
=2 DN 'STIVUININ § UADS TALHD3E e f )
w 2
N, LIBIHX3 3 S ~
- ~Nolloss
=\ T . \2/
YLD D W T
\g/ w~o/Lioss INELUELE NO1UDELIC XV TT I MDD Caiveeowas .2 j
— - { AL ~ e —— Qn&’ FEE) TR I T, 4" b
. U, = . i
. . - 1] O ETY
3 : Lo 1 P
| =5 Weoir D ’ N AT
- : AN
s QL == Im : . BT = ﬂb
Bolid 9,95 \1\ : horuicd . e — " ELBaDreos
i —— LSS Parswerary
WOAYESES i w.b\nl.nn nau . !lv“.!a.lu w7
Gl Lomd . T PNITAAL P A
g & WOIVHISIONLS R . . AL DITUND CROI VT T I a
: i
oSSBT |
wvaaren
— " swninals 137100 . R R ST e s : : -
; IR TINNYHI  ONIINYTvE
o7 {77
t 4 ..*.. Svea 20
& . AemX Ty S5520Y]
| > —— &
= o
! D A— T
' \&/ H, r..A ol : _ ' Ius ! 4
: = TR “ Sxmv vearer 1 YlJ
§ :
"

NS  AZY

A\ (S
G\Zoxkauuh, .

. : 7z ¥ or€ = . 8

i
| O . wover LI Tl L
e S, 5 . el
s A S = kel 1]
ke, ¥

NN : Tu‘u-v o e v

#v75 “Sront o] INMTHI

i ¥ 7 = B . A coihess Poawrogs : " .
: 3 - T . xow LIt~ k Qghh\h..ﬁh m ] | FVATvE =
T~ . b oz189 . o 4 .

xog L3IV

&b
N

.24

¥
L
\S1

B EEEE Lt ol TOT H T

= &

G

.
! \ - 7

e e Lk T e A . 2R
- — <z .V.m..\ lu\uhﬂkwmwwi\‘n 7:52] [} P
(BN R . !
- r!ll.l.ll\ . . mk:SEh. AFune Crvonat #) v H

el g T 7o) . NOLLIFLZE AVYT DO
o¥ 845 NIVRC CRIVIDDIS ¥, D H
'
PR : h@‘ i
‘ w
i ' I ¢ ! 9 s - 4 t - t _ . -




o T UAE-(p 760, e r—— i ) ] Frv ey w3 $Omumv . S s 315 - wer oA At A om
T e ey D P S s DT CoeEm 7 iy s ST e
ENVLIT XDOE dONC o - P ! A0 s | ZZ A eﬁgf‘.s?.rﬂmnwﬂv.-!:/o.
ANTIAE WILSAS Q232 NOLYL0T: ot L S ! I
NOLLYZINHIOON HOLVELNZONCD €N Hiee vE T T “ﬂ N 2
] = CIBIONVYHI NVS s s oA
‘ AIOTINNEN ONI ‘SIVEININ ¥ A 13LHOTE =7 i _
3 Iz s 2
WA JIGTHXA Sik SIN
I 3dAl X08 d40d0 I 3dAl X208 d0uad
mm w NOILO3S ‘q NOILD3S -
£ 24 - B
~—Gvie T = r .
: AULeom0s cEMunar | . Sl 314D O I g
P o aw d 297 oL Lncws
acrves i3 w m PO, Ly vid )3 ] gls |
. a \ R \ Mm , a
: T sl umaer v E - ’ slE m
: b  EE2INGTN By WNOALIAS \ w 3
/ FIMMYN BLEwINGD CéTairagl - gD
\ T AowIBUs Precn vy dona ALYITHEW - " i *
L I K . m & -
o2 MM aaLEn aan weeni ." = . P w
L SN DGR - PO = J i A
NVid wo NoYee -gll/v L / 2
Yy i\ .
[t —— — w
i 1 i &
S— g A‘ B L] PG 12207
=) - ~
A J - . - 4N H :
’ U (| * G - \ 1
Fs Qerasry 27dn0 aINN wsear Kals o Sd UBITNG? P 3F ()
L ! !N )
Lo & ey
A E4 | R y acvas’
1 0e s 5°wSL : J w.,‘ud . SN
1 00z s SRl SLMOL Y 3GAM I u < - . -
I 00z (i £5°55405L - R .
1 0y P s v apayr —" |
t o 27} 45" wenl P prA-yrp ' -1 Lavay 8did
;o E e waam— |\ Gt
t 00z -] £5°Teedue . BNNLNOD INVLIA
1 0'02 ~ 5 T
“ u.."N ﬂ M.M”"M revin2 ML PNO1 1409 » i AL CaNeT WA
1 00z o £5° 908
1 oz - STt 8
1 00z o & 1L
I (X3 Y 5" TSsL
1 08t w 15 Twsis
1 oa Q .85
1 0'sz ) 15649
t 0’z o 00602
SILINVATYD
1 0'sz o ] —
I 0t D ST N4 > b(_\ -J>3.~m¢3¢>u
1 0'zE a2 75 9eESY 1 —
1 o't v T oS5 :
1 oot a 00" 0w / | c =\
} va a 00°00+0T hl HE R v/
1 01 n 00°00-60% = N i v
I o't ™ 00°00-822 Veoan
i 0'sz w 00°00-007 17 !
1 I ™ 00°0066
1 0’61 ] 00°00-/5
I 0'sz “ 0572118 v
] 0'sz 4 0515950
1 0'sz u 00°05+64 -
" 0's 7] 00-05-69
3dAL (La) LT IZT0GET IR -
4u0 XO8 &Gal




PATeA mivao
53108 25 72
L.IE 5P IS WU TL

P -, g -
5 = T 0\\\ ) N
S : M e S = H
2©;2895 2 IYM o

Y 20-r-019
A31v0m 7L 1/
VIR Oreny

T TNl RevzolsT “

UL

“1vo c0ose ]

Sysevs-w ) udin -

K]

B o Ao e —— P8BS PR P o] Sl ez fonry FURmY e ceaeas sr - et sy R,
;= e Ot | AMEEXP LI A A | O T MM WY u AP s i B CFLD T T
— L Lowmn , - LA
BOVYOLS NC Y INANG T = i \ ; S
a PR o
NOLYZINUIOON HOIVEINZONDD 09N Tuw T T v e s s -
- OOSIIMVY: NVS 4 : \\
41003NN2X ONI ‘SIVEINIE ¥ WA TALNO3E : D >
M, LIEIHXE —
(=
\&/ noudss
; . "
025072 a0 ©-,9/ _ BT %.u..« ou| -
— . $37220m [
m2s v

\

™ e = 1
| ——
x:EH

»
.
o

.

(=
v,/ noud3s .
PIVITE S
O 930S 27 Crmr NOsdwiCT)
!hon 5410;\3di &
2 2l ¥ 3018 e N e = - 9,5295 22 W Ud W
p-$295 13 uaawh T. _ __
£-5295T3 DreATY LTCd o /l
.-, 5296 zo.rs.ﬂ.m\
v’ 40 o WYI S1199:3 YOIt
hﬂ-ld.v.. e :_ N @IV
,,“ 14 0058 ]
NVYid A3X
—.
¢ _ 2 | ’ J s - v | ) z I :




DL/ p OF O § O IO FTNVY FHL W/ S/
SYIXr LI7D N XFAVT? NivdDT OFY
SN T INVITWIW ShL ONIA7YFONT
w VI ILYW FO ALINPYIWS T FHL . FLoy

i e =/
1T¥130 WANT] /= ]
¥IOAYESTY WHIVM SSADOUd V) Neldldz¢
X 1181iR%d
1 (,5¢ L LIVIWCT) ONPPOXYE TZdd/&LS ™
e — | NoksLs
1Y
N
N
% Jose ¥
| ‘ R 775 27 /722077 WIHIXGH 9745
S |\ 8945 27 LS7HD S )
i el Y (AN My, 1 A sz o N p
e 2RNIT FNCVEN T u
_ - -z %\.\.\\.
£ = 3
mw /6L T
Tl
I OS Y T
&\\“

LM \ SHIAET MEDT

// a miN\w 77

ETR S 1
PAISTHO Y

7 N2 7MALTAT0d CILYNYOTH D {
GIXIMIY W PE . )

K'%W\Q\

~

s




BECHTEL CIVIL & MINERALS, INC.

HYDROLOGICAL AND HYDRAULIC

DESIGN REPORT

17594-DC-006

FOR

RETENTION PONDS

FOR

UCD MODERNIZATION PROJECT ~ GRINDING PLANT

KENNECOTT

SALT LAKE CITY, UTAH

JOB NO. 17594

B e L PR

_ 0 14-21.80 | I ruction

] I

| a |3-20’8‘0 Issued for Client Approval M

| Supv. [ Chief Proj.

IRev.| Date | Revisions Eng. | Eng. | Eng. Client
INo. | i APPROVALS

K
>

14A.2456A




Design Report 17594-DC-006

HYDROLOGICAL AND HYDRAULIC

DESIGN REPORT

FOR

RETENTION PONDS

TABLE OF CONTENTS

Page No.
1.0 INTRODUCTION 1
1.1 SCOPE 1
1.2 DESIGN CONDITIONS 1
2.0 HYDROLOGY 1
2.1 DRAINAGE AREAS 1
2.2 RUNOFF VOLUME 2
2.3 PEAK FLOWS 2
2.4 FREEBOARD 5
3.0 SPILLWAY HYDRAULICS 6
3.1 DESIGN CONDITIONS 6
3.2 CREST STRUCTURE 6
3.3 SPILLWAY CHANNEL 7
REFERENCES 8

14A.2456A -1i-




Design Report 17594-DC-006

HYDROLOGICAL AND HYDRAULIC

DESIGN REPORT

FOR

RETENTION PONDS

1.0 INTRODUCTION

1.1 Scope

This design report establishes the criteria used for the
hydrological and hydraulic design of the plantsite runoff
retention ponds. The geotechnical design criteria and the

- -results of the geotechnical studies are presented in
17594-DC-007, "Soils Design Report for Retention Ponds and
Process Water Reservoir."

1.2 Design Conditions

The drainage scheme of the plantsite requires the
retention of runoff from three zones. Inflow from the

10 year-24 hour rainfall event will be retained in ponds
formed by earthfill embankment dams constructed on the
natural drainage channel of each of these three zones.

The ponds capacity will include a ten percent sedimenta-
tion allowance. Furthermore 7 acre-ft. of storage in Zone
III retention pond will provide for emergency storage of
one hour of flotation feed at the design flow rate in the
event of an outage of the flotation feed pipeline.
Retained runoff will be removed from the ponds by pumping
to the Process Water Reservoir. A pump will be installed
in each retention pond and will be sized such that the

10 year-24 hour runoff volume stored can be evacuated in
10 days or less. The pond spillways will pass the
one-half Probable Maximum Flood (PMF) event with two feet
of freeboard. The spillway channel riprap lining will
pass the 100-year event without significant damage and the
one-half PMF event without damage to the dam embankment or
the spillway crest structure.

2.0 HYDROLOGY

2.1 Drainage Areas

The zone I pond will retain the runoff from 26.1 acres,
including the future office and half the future
maintenance shop and grinding area and the southern half

14A.2456A -1-
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of the coarse ore stockpile. Zone II Pond will retain
runoff from 12.8 acres, including the parking lot, Change
House, and the south and east portions of the process
area. Zone III pond will retain runoff from 73.4 acres,

including the northern half of the coarse ore stockpile
and the process area.

2.2 Runoff Volume

Runoff volume calculations are based on the 10 year-

‘24 hour precipitation event. Rainfall data is based on
National Oceanic and Atmospheric Administration's (NOAA)
"Precipitation Frequency Atlas of the Western United
States,” Vol. 6, Utah, 1973.

The NOAA data were compared to rainfall data gathered by
= _Kennecott at the Bingham Canyon Mine over the past

10 years. The largest 24-hour event measured at an )

elevation in the mine comparable to the concentrator site

elevation was 2.6 inches which corresponds with NOAA value

for a 10 year-24 hour precipitation at the project

location. Table I summarizes the required retention pond

volumes.
. TABLE 1
| | Runoff | 24-hr. | Runoff | Retention *
Zone | Area Coef. Rainfall Volume Pond Volume
Acres C Inches Acre-ft. Acre-ft.
I | 26.1 | 0.56 | 2.6 | 3.2 | 3.5
IT | 12.8 | 0.80 | 2.6 | 2.2 | 2.4
III | 73.4 | 0.55 | 2.6 | 8.7 | 9.6 **

* Minimum volume retained below dam spillway crest
elevation. 1Includes ten percent of runoff volume added
for sedimentation allowance.

** Excludes 7.0 acre-ft. of storage for emergency dump of
flotation feed pipeline.

2.3 Peak Flows

Peak flows for the 100-year and the Probable Maximum Flood
(PMF) were calculated for the design of the retention pond
spillways.

14A.2456A -2 -
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2.3.1 Probable Maximum Precipitation (PMP)

The U.S. National Weather Service Hydrometeorlogical
Report No. 49 (Reference 1) was used to derive the
local storm PMP for durations ranging from

15 minutes to 6 hours. An elevation reduction
factor was applied to account for the height of the
retention pond site above 5000 ft. An area reduc-
tion factor was not used because the three drainage
areas are all less than one square mile. The
results are summarized in Table 2. A five-minute
PMP was extrapolated from these data.

TABLE 2

Probable Maximum Precipitation

Duration Rainfall
{min) {inches)
5 | 5.1
15 | 7.3
30 | 8.7
45 | 9.3
60 | 9.8
120 | 11.2
180 | 11.9
240 | 12.3
300 | 12.5
360 | 12.7

2.3.2 Probable Maximum Flood (PMF)

The U.S. Army Corps of Engineers HEC-1 computer
program (Reference 2) was used to calculate a PMF
hydrograph for each of the three retention ponds. A
six hour storm event with an incremental precipita-
tion sequence at five minute intervals was synthe-
sized. Interception and infiltration were simulated
by using the U.S. Soil Conservation Service (SCS)
curve number method (Reference 3). The soils at the
project site are classified as being part of the
Hydrological Soil Group C (Reference 4). The hydro-
logical condition for infiltration is fair, and the
antecedent moisture condition is Class II1. The SCS
curve number for these conditions is 79 (Reference 3).

The percentage of impervious area in each watershed
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is based on the ratio of developed and undeveloped
land within each zone. Basin response to excess
precipitation was simulated by using the dimension-
less SCS unit hydrograph. The results of the
Probable Maximum Flood Calculations are summarized
in Table 3.

The 100-year floods were calculated using the
rational formula and the results are tabulated in

Table 4.
TABLE 3
Probable Maximum Flood
— _ | | 8Cs | |
Drainage | Time of | Curve | Impervious | Peak
Zone Area Concentration Number Area | Flow
(Acres) (min) (%) | (cfs)
|
I | 26.1 | 12 ' | 79 | 55 | 760
II | 12.8 | 11 | 79 | 95 | 410
III | 73.4 | 17 | 79 | 50 | 1670
TABLE 4
100~-Year Peak Flow
| Drainage | Runoff | Peak
Zone Area Coef. Flow
(Acres) C (cfs)
I | 26.1 | 0.56 | 51
I1 | 12.8 | 0.80 | 36
IIT | 73.4 | 0.55 | 141

14A.2456A - 4 -
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2.4 Freeboard

The minimum Freeboard for all three ponds will be 2 feet
from dam crest elevation to maximum water surface when the
spillways are discharging the design flood of 1/2 PMF.

The allowance for minimum freeboard was based on the sum
of calculated wind setup, wave runup and safety margin.

In these calculations, the wind setup and the wave runup

were determined for each pond using a design wind speed of
80 mph.

Wind set-up was determined by the Zuider Zee project
formula (Reference 5). In all three ponds the setup

heights were very small. The results are summarized in
Table 5.

Wave runup calculations were based on U.S. Army Corps of
Engineers method for riprapped earth embankments
(Reference 6). The design runup height is 1.5 times the
runup height that is associated with the significant wave
height. The results of significant wave heights and
design wave runup are summarized in Table 6 and 7.

TABLE 5
wind Setup
| | Average |
Zone Fetch Depth Setup
(mi) (ft) (£t)
I | 0.053 | 10 | 0.02
IT | 0.058 | 8 | 0.03
IITI | 0.139 | 10 | 0.06
TABLE 6

Significant Wave Height

| Significant | I
| Effective | Wave | wWave | Wave
Zone Fetch Height | Length | Steepness
(mi) (ft) { (ft) :
I | 0.023 | 0.62 | 7.0 | 0.089
II1 | 0.021 | 0.59 | 6.6 | 0.089
III | 0.051 | 0.90 | 10.9 | 0.083

14A.2456A -5 -
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TABLE 7
Runup
| Runup Height Associated with | Design Runup
Zone Significant Wave Height Height
(ft) (ft)
I| 0.54 | 0.81
II | 0.51 | 0.77
II1 | 0.80 | 1.20

3.0 SPILLWAY HYDRAULICS

3.1 Design Conditions

" The spillways were designed to pass the one-half PMF
event with two feet of freeboard. Spillway capacities
for the retention ponds are as follows:

Flood Event
100 year 1/2 PMF

Retention Dam 10 year-24 hour

| |

| 1
Zone 1 | 0 | 51 | 380
Zone II | 0 | 36 | 205
Zone III | 0 | 141 | 835

As shown above, the spillways were designed to contain the
10 year-24 hour storm without spilling.

The retention ponds were assumed full with water surface
at lip of spillway at the time of the design storm. Since
pond storage is small, no reduction in flow was taken for
the volume related to spillway surcharge. Thus, the
spillways were designed to pass the entire 1/2 PMF event
without attenuation.

3.2 Crest Structure

Concrete ogee overflow spillways were selected for passing
storm flows in excess of the 10 year-24 hour event. The

following hydraulic criteria was used in the design of the
ogee spillways for the Zones I, II and 1II retention ponds.

o Approach Channel: flared entrance to minimize
hydraulic losses, approach depth equal to twice the
design head on the spillway crest.
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o Entrance Side Walls: edges rounded with a radius of
time the design head.

o ggee Crest: crest elevation set at 10 year-24 hour
ood pool. Vertical upstream face, top surface
ellipse curvature; discharge coefficient at design
flow equal to 4.0; spillway invert downstream of
crest set a minimum of 1.7 times the design head
below the maximum retention pond water level.

(-] Rectangular Concrete Channel Below Ogee Crest:
width equal to spillway crest, slope set to maintain
supercritical flow.

3.3 Spillway Channel

A trapezoidal channel was selected to convey spillway

- flows from the concrete ogee overflow section to the
existing stream channel. A protective system of riprap,
gravel bedding and filter cloth was selected for lining
the channel. The riprap lining was designed to pass the
100 year event without significant damage and to pass the
1/2 PMF event without damage to the downstream embankment
face or spillway crest structure. Protection of these
facilities for the 1/2 PMF event was provided by armoring
the channel invert and bank adjacent to the dam embankment
with large riprap.

The channel width was made equal to the length of the
overflow crest in order to maintain shallow flows in the
channels. Channel slopes were selected to maintain
supercritical flow. The shallow flows over the riprap

lining resulted in reduced velocities and reasonable
riprap rock sizes.

Unit flows varied from 2.1 to 3.5 cfs/ft. for the 100 year
event and 15.8 to 20.9 cfs/ft. for the 1/2 PMF event. The
rock sizes were determined from ICOLD Paper Q50.R9
(Reference 7). The results were compared against Isbash's
Charts (Reference 8) and were found adequate. Riprap
thickness was set at twice the diameter of the dgj

stone. Gravel bedding and geotextile filter fabric were
Provided to prevent loss of subgrade material.

14A.2456A -7 -




Design Report 17594-DC-006

REFERENCES

1. U.S. National Weather Service, Probable Maximum
Precipitation Estimates, Colorado River and Great Basin
Drainages, Hydrometeorlogical Report No. 49, 1977.

2. U.S. Army Corps of Engineers, HEC-1 Flood Hydrograph
Package, Users Manual, 1981.

3. U.S. Soil Conservation Service, SCS National Engineering
Handbook, Section 4, Hydrology, 1971.

4. U.S. Soil Conservation Sérvice, Soil Survey of Salt Lake
Area, Utah, 1974.

5. T. Saville, E. W. McClendon and A. L. Cochran, "Freeboard
_ Allowances for Waves in Inland Reservoirs,® Transactions
of the ASCE, Paper No. 3465, Vol. 128, 1963.

6. U.S. Army Corps of Engineers, Wave Runup and Wind Setup on
Reservoir Embankments, Engineering Technical Letter

7. International Committee on Large Dams (ICOLD), Paper
Q50.R9 (New Delhi, 1979), "Computation of Maximum
Discharge of Overflow Rockfill Dams," by J. Knauss.

8. U.S. Army Corps of Engineers Paper #78-7, Practical Riprap
Design, Fig. 3-8, Isbash's Charts "Velocity vs. Stone
Diameter."” :

9. U.S. National Weather Service, Precipitation-Frequency
Atlas of the Western United States, Volume VI - Utah, 1973.

10. U.S. Bureau of Reclamation, Design of Small Dams, 1974.
11. Sergent, Hauskins and Beckwith, Preliminary Hydrological

Investigation Report, Tailings Line Corridor, UCD
Concentrator Modernization Project, 1984.

14A.2456A -8 -




